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Abstract. The Ukrainian real economy encounters similar problems that 
do not allow its rapid development – high level of wear of productive 
assets, lack of modern equipment, outdated technologies, inappropriate 
environmental measures, high rate of occupational injury, etc. All this 
requires designing of new tools to manage the development of such 
important sectors of economy as industry and rail transport. Therefore, the 
urgent issues at the current stage of development of these industries 
include the definition of conditions for fixed assets capitalization and the 
sources of its financing. The scientific novelty of the results is 
identification and justification of the capitalization main components, 
determining the sources of funding and the mechanism for their attraction. 
The tool for managing the productive and environmental protection assets 
capitalization has been designed which is optimized using a two-
dimensional dynamic programming model. The results obtained are the 
basis for the practical solution of the problem, and for further scientific 
research. This approach allows solving the problem of rail transport and 
industrial enterprises capitalization in a comprehensive manner, which 
contributes to their sustainable development. 
 
1 Introduction 
 
Many countries of the world that are gradually overcoming the financial recession and 
whose objective is strong economic growth and enhancing quality of life, have same global 
problems: industry recovery, the introduction of innovative technologies in production and 
environmental protection, the provision of rail transport to supply raw materials, and final 
products marketing. Therefore, the issue of industrial facilities and rail transport 
development should be resolved in parallel. This is, especially, case of capitalization, which 
J. M. Keynes [1] describes as a “method of capital accumulation, one part of which is 
consumed, while the other is invested in long-term production and investment assets”.  
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The importance of these two sectors of capitalization is confirmed by the fact that 
Ukrzaliznytsia has the old rolling stock fleet and infrastructure (51.7%) [2], while 
productive assets wear of industrial enterprises is over 60%, and in some cases, over 80%.  
Taking into account the urgency of the problem, the main purpose of this study is to 
characterize the state of capital investments in the industrial enterprises fixed assets (for 
example, coking plants) and rail transport and to develop a tool for managing the 
enterprises development in capitalization conditions. To achieve these objectives, we have 
specified the following tasks: 
   –developing the conceptual construct of “capitalization” category; 
   –indicating general lines and financial sources of the enterprises capitalization; 
   –proposing the structure of managerial tool for the enterprises development in 
capitalization conditions. 
 
2 Literature review 
 
In the economic literature, the notion of “capitalization” has been used for a long time and 
differently. We propose to consider this term based on scientific approaches. 
Karl Marx [3] wrote that capitalization is a “process of turning a part of profit (income) 
or total profit (income) into additional capital and factors of production (plant and 
machinery, material and supplies, manpower, etc.) and using it to expand production”. 
Unlike K. Marx, S.V. Mocherny [4] complements his production approach with financial 
one – “the investment of part of the income into securities to receive profit from them in the 
form of interest”. V.G. Zolotogorov [5] states that this term relates to the “estimation of an 
enterprise value”, i.e., a cost approach is used, while R. Koch [6], M. Bertonesh and R. 
Knight [7], I.P. Buleev and M. A. Solod [8], S. Raza [9] and A. Singal [10] specify that 
capitalization is “the market value of a company whose shares are quoted on a stock 
exchange” [6], thus combining cost, market and financial approaches. І.P. Buleeva and N.E. 
Bryukhovetska [11] consider the definition of “capitalization” by economy levels 
(enterprise, branch of industry, region, national economy, international economy) and insist 
on production market approach to its conceptual framework. [11]. 
M.A. Kozoriz [12], V.M. Geits and A.A. Gritsenko [13] insist on a broader approach to 
the term “capitalization” which would cover different levels, spheres and the management 
mechanism with respect to production-financial approach. 
Based on the generalization of the existing approaches to the concept of 'capitalization', 
we define this term as an economic category whose actions are aimed at obtaining 
additional capital to create productive assets in order to increase revenues from the sale of 
products and services in conditions of environmental safety of production.  
The category of “capitalization” has a wide range of applications, such as production, 
financial, market-based, institutional; it is used at all levels of government – state (macro), 
industry branch-based (meso-) and entrepreneurial (micro level) and spheres of economy – 
processing industry, agriculture, transport, financial and credit system, etc.; it has its own 
management mechanism, which includes the appropriate tools. In this case, it relates to 
fixed assets, intangible assets, material resources.   
 
3 Problem description and methodology 
 
The problems of Ukrzaliznytsia and coking plants functioning are associated with outdated 
fixed assets and low environmental protection of the production process and services 
rendering. Thus, as of 01.01.19, the total number of coke batteries of the Ukrainian 
Research and Industrial Association (URIA) Ukrkoks [14] decreased by 17 pcs. vs. 1.01.14, 
the average age of the batteries is 29.07 years while the norm is 20 years, that is, 66.7% of 
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the batteries are outdated, and there are 8 batteries with an operating life exceeding 35 
years.  
URIA Ukrkoks solves the coke batteries problem by investing its own funds into the 
KHP assets (Fig. 1). During the period from 2013 to 2018, capital investments of KHP 
increased twice from UAH 421,215 thousand in 2013 to UAH 958,940 thousand in 2018. 
Starting from 2015, the cost of major repairs exceeds the cost of acquiring and creating 
assets. The costs for equipment reconstruction and upgrading equal only to 24.56% of the 
total capital investment amount [14]. 
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Fig. 1. Dynamics of KHP capital investments, thou. UAH [14]. 
 
All capital investments were made at the expense of the company's own funds. 
A similar situation is observed in Ukrzaliznytsya. According to Ukrzaliznytsya, JSC 
financial reporting [15], the fixed assets depreciation is 60%, which is 0.9 of that in 2017. 
In the two last years, Ukrzaliznytsia's capital investments grew 1.55 times. Ukrzaliznytsya 
JSC pays the major attention to the construction of new objects of fixed assets, 
modernization and repair of the old ones. To renew the rolling stock, regional branches, 
branch offices allocated by 1.5 times more funds than in 2017, performed 4,282,7 million 
UAH worth capital construction works, acquired mechanisms and equipment, and other 
noncurrent tangible and intangible assets by 1.3 times more than in the previous year.  
Thus, the by-product coking industry and Ukrzaliznytsya are upgrading, repairing and 
modernizing the main productive assets (МPA), but Ukrzaliznytsa has paid more attention to 
capital construction in these recent years, while KHP – to the capital repairs. 
Issues of capitalization of production are directly related to the availability of financial 
sources (Table 1). 
Increased capital investments of Ukrzaliznytsya JSC in 2018 were mainly funded with 
its own funds and attracted credit resources, which increased 2.73 times this year [15]. 
Ukrzaliznytsya and coking plants have another feature in common – the negative impact on 
the environment caused by their activities. Emission volumes depend on coke production 
and on measures implemented by KHP at their enterprises and capital investments allocated 
to environmental protection. Environmental expenditures of URIA Ukrkoks were allocated 
to capital investments, including major repairs, and current investments. 
 
Table 1. Analysis of Ukrzaliznytsya JSC sources of financing of capital investments for the 
period from 2017 to 2018 [15]. 
Sources of financing 2017 2018 Absolute 
deviation 
Accretion, 
% 
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Capital investment sources, 
total, including: 
10,904,079 16,912,841 6008762 55.1 
contracted loans 538,844 2,012,476 1473632 273 
Budget funding - - - - 
Own costs 10,337,225 14,860,811 4523586 43.76 
Other sources 28,010 39,554 11544 41.21 
 
In the cost structure, the largest share was borne by current expenditures in 2017-2018, 
which in 2018 decreased by 9%, and the cost of major repairs increased by 56.3%. [14]. 
A similar situation is observed in Ukrzaliznytsya JSC In the freight transportation 
performed in 2018, the largest share, by hazard class [15], belongs to class 3 (easy-
combustible fluids) – 47%. 
Thus, issues of capitalization of fixed assets are relevant for both the industry and 
Ukrzaliznytsia. 
The methodological basis of this article is the design of a tool for managing production 
capitalization with respect to fixed assets, which consists of three management levels:  
1. Production technical, through which the choice of fixed assets is made for production by 
type of improvement – purchase or new assets construction, major repairs, modernization 
(reconstruction); 
2. Production environmental – the choice of the fixed environmental assets by type of 
improvement is made – purchase or construction of new assets, major repairs, current 
disposal measures and reverse water supply; 
3. Financial investment – justification of the amount of capital investments is made by two 
levels of management and sources of their financing – own, contracted attracted loans, 
budget funds and other sources; 
4. Organizational optimization – a model of dynamic programming is structured which 
takes into account: replacement of equipment (industrial and environmental), time of 
capital repairs according to schedule of planned production repairs and types of funds 
improvement (purchase or construction, major repairs, modernization (reconstruction) or 
current measures. 
 
4 Findings  
 
Fig. 2 provides the structure of fixed assets capitalization management of the industrial 
enterprise by management levels. 
I.V. Kryvovyazyuk [16] emphasizes necessity of dynamic programming in the process 
of production facility capitalization. However, in our case, economic mathematical model 
of the dynamic issue is a two-dimensional investment resources allocation model [16] for 
productive and environmental assets. 
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Fig. 2. The tool for managing production facility capitalization (developed by the authors). 
 
5 Conclusions 
 
Capitalization of production is important for the industry and Ukrzaliznytsia. It requires 
making managerial decisions regarding the improvement of productive and environmental 
fixed assets (purchase of new assets, major repair old assets, modernization, reconstruction 
and current measures), optimal allocation of investment resources in order to obtain the 
maximum income by the enterprise from the production and sale of products (services) and 
reduction in environmental payments due to emission reductions. 
We propose to resolve this problem by constructing a managerial tool for capitalization 
of production in relation to fixed assets, which consists of four management levels: 
production and technical, production and environmental, financial and investment and 
organizational and optimization. With the help of the first one, the justification of the 
choice of the fixed production assets as to the lines of their improvement, the second one – 
the main means of environmental protection, the third one – the amounts of necessary 
investments and financial sources for its coverage, and the fourth one – the allocation of 
capital investments between the fixed production funds and the environmental protection 
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assets. The optimization of funds allocation is proposed to be carried out by a two-
dimensional dynamic programming model, which allows to maximize income of the 
enterprise due to replacement of fixed assets and to receive income from increased output 
and reduction in environmental expenditure by emissions reduction. 
The research results can be used both by industrial enterprises and Ukrzaliznytsya. 
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